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Abstract
Purpose: Thickened liquids are frequently recommended for patients with dysphagia to minimize
aspiration. When discussing the use of thickened liquids with graduate students in Communication
Sciences & Disorders (CSD), it is beneficial to discuss the potential effect(s) of this dietary
recommendation. Graduate level preparation involving first-hand experience with thickened liquids may
help future speech-language pathologists (SLPs) develop a more complete understanding of the effects
of diet modification. The purpose of the current study was to examine the reactions of graduate students
in CSD to a brief period of thickened liquid use as an experiential learning activity. Methods: Sixtyeight graduate students enrolled in an accredited CSD program completed the study. As part of a class
assignment, students were instructed to consume only thickened liquids for 24 hours. No further
restrictions on food intake were made. Each student wrote a brief summary detailing his/her experience
at the conclusion of the thickened liquid intake session. The narratives were examined for key terms
that seemed to define the participants’ experiences. Results: Experiential terms were divided into physical
symptoms, emotional responses, and behavioral changes. Common symptoms included persistent thirst,
dryness, fatigue, perception of the experience as being unpleasant, irritability, and difficulty concentrating.
Conclusion: Many of the symptoms were associated with dehydration secondary to reduced fluid intake,
per the students’ reports. Specific symptoms included craving water, fatigue, and headache. All
participants reported a greater understanding of thickened liquid use upon completion.
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ABSTRACT
Purpose: Thickened liquids are frequently recommended for patients with dysphagia to minimize aspiration. When discussing
the use of thickened liquids with graduate students in Communication Sciences & Disorders (CSD), it is beneficial to discuss the
potential effect(s) of this dietary recommendation. Graduate level preparation involving first-hand experience with thickened
liquids may help future speech-language pathologists (SLPs) develop a more complete understanding of the effects of diet
modification. The purpose of the current study was to examine the reactions of graduate students in CSD to a brief period of
thickened liquid use as an experiential learning activity. Methods: Sixty-eight graduate students enrolled in an accredited CSD
program completed the study. As part of a class assignment, students were instructed to consume only thickened liquids for 24
hours. No further restrictions on food intake were made. Each student wrote a brief summary detailing his/her experience at the
conclusion of the thickened liquid intake session. The narratives were examined for key terms that seemed to define the
participants’ experiences. Results: Experiential terms were divided into physical symptoms, emotional responses, and
behavioral changes. Common symptoms included persistent thirst, dryness, fatigue, perception of the experience as being
unpleasant, irritability, and difficulty concentrating. Conclusion: Many of the symptoms were associated with dehydration
secondary to reduced fluid intake, per the students’ reports. Specific symptoms included craving water, fatigue, and headache.
All participants reported a greater understanding of thickened liquid use upon completion.
INTRODUCTION
The use of thickened liquids as a means of providing hydration is a common recommendation for liquids. 1 The underlying
premise is that the use of thickened liquids allows for greater control of the liquid bolus, thereby increasing the time needed to
trigger the pharyngeal swallow. Enhanced control of the liquid bolus minimizes the possibility that liquid will spill into the airway
prematurely and thus improve airway protection.1,2 As noted in a review by Sura et al, there has been little evidence to support
the effectiveness of thickened liquids.3 Although honey thick or “ultrathick” liquids may reduce aspiration for some patients, the
overall effectiveness may be altered by timing or manner of presentation. Goulding and Bakheit demonstrated that thickened
liquids eliminated aspiration in only one out of 10 patients.4 Furthermore, the most commonly recommended consistency is that
of nectar thick, which is not consistent with the reports of greater effectiveness with thicker consistencies. 1
The inherent nature of thickened liquids often contributes to a reduced fluid intake in patients with dysphagia. Patients frequently
report that they do not like thickened liquids, thus reducing the level of compliance and reduced overall fluid intake. 1 A number of
studies have documented that hospitalized patients do not meet the minimum daily fluid requirement when placed on thickened
liquids.5-7 McGrail and Kelchner noted several factors affecting fluid intake, including beverage preference and inaccurate
preparation of thickened liquids.5 Health care providers are rarely trained and/or do not follow appropriate protocols in preparing
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thickened liquids, thus frequently serving patients liquids that are too thick or too thin. 8,9 Poor preparation of thickened liquids
further decreases the likelihood that patients will consume the liquids, thereby decreasing overall fluid intake.
As a result of the reduction in fluid intake, patients with dysphagia are at risk for dehydration. 7 In the rehabilitation setting,
dehydration has a number of consequences for patients. Mild dehydration has been shown to contribute to reduced physical,
visuomotor, and psychomotor performance, as well as fatigue and reduced alertness. 10-13 Grandjean and Grandjean note that a
loss of only 2% body weight can affect these functions.11 Declines in cognitive function have been reported in both adolescents
and adults, including older adults.14-16 Given that many patients in rehabilitation settings who are prescribed thickened liquids
may have cognitive and/or physical deficits associated with traumatic brain injury or stroke, the use of thickened liquids may
further compromise their abilities in these areas and prolong the time needed to regain maximum function.
Despite the negative reactions of patients to thickened liquids and the lack of data to support their effectiveness, speechlanguage pathologists (SLPs) frequently employ them as a treatment strategy. One possible explanation for this discrepancy
may be inadequate comprehension of the advantages and disadvantages of this type of diet modification. A superficial
comprehension of a topic may be gained through traditional learning avenues, e,g., reading and classroom discussion.
Comprehension is often enhanced, however, when learners experience a specific situation. Active learning is an evidence-based
teaching strategy that encourages student participation in gathering information, reflective thinking, and problem solving. 17
Graduate level preparation involving first-hand experience with thickened liquids may help future SLPs develop a more complete
understanding of the effects of diet modification. The purpose of the current study, therefore, was to retrospectively examine the
reactions of graduate student SLPs to a brief period of thickened liquid use as part of a scheduled class assignment.
METHODS
Participants. Sixty-eight young adults, 22 to 35 years of age, completed the assignment as part of a graduate level class in
swallowing and swallowing disorders. Three of the students were male. All participants were in good health per self-report. Any
individuals with a history of medical disorders that could be negatively impacted by changes in food/liquid intake were excluded
from the assignment, e.g., individuals with urinary or bladder dysfunction, bowel disturbances, cardiac disorders, high blood
pressure, diabetes, or hypoglycemia. These students completed an alternative assignment examining written research regarding
the use of thickened liquids.
All of the students were familiar with the concept of thickened liquids as a management strategy, either through class discussions
or direct patient observations. Most of them reported that they had learned about thickened liquids during their undergraduate
studies. Their exposure to thickened liquids frequently involved either sampling a thickened beverage or observing the use of
thickened liquids in a skilled nursing facility or rehabilitation hospital.
Procedures. As part of a class assignment, participants were instructed to consume only thickened liquids for 24 hours. No
further restrictions on food intake were made. Thickened liquids included milkshakes, smoothies, or any thin liquid mixed with a
commercial thickening agent, such as Thick-It®. The students were provided with a supply of starch-based commercial thickening
agents and provided with instructions concerning their use. A training session during which students practiced administration of
thickener into a cup of water was included.
Twenty-four hours prior to the use of thickened liquids, the students were asked to keep a log of all foods/liquids consumed
during this time frame. They were asked to keep the same log during the 24 hour period of thickened liquid intake. The intake
logs were examined as an index of food/water consumed prior to and during the period of thickened liquid use.
At the end of the period of thickened liquid intake, each student was asked to write a brief narrative concerning their experience.
The students were not guided to focus on any particular aspects of their experience in order to capture the most impartial data
possible. While it is likely that most of the students had preconceived notions regarding thickened liquids given their prior
exposure, it was not possible to control for the potential bias of these experiences within the current study.
Once the narratives were submitted, key terms were identified that seemed to define the participants’ experiences. The key
terms were chosen to reflect the most commonly reported experiences. The frequency of key term use was recorded by counting
the number of times each identified term was used by a different participant; i.e., if one participant used the word “thirsty” several
times in her narrative to describe a sensation experienced during the 24 hour period, then a single tally mark was recorded. For
every subsequent participant who used the same term, an additional tally mark was recorded whether the participant wrote the
term just once or multiple times. Related terms were grouped under primary headings for simplification. For example,
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terms/phrases related to “thirsty” included “not quenched,” “craved water,” and “dry.” The objective for identifying key terms and
calculating frequency of use across participants was to determine the percent of participants who self-described similar
experiences. The most commonly used terms derived from the narratives were grouped into three main categories: Physical
Symptoms, Emotional Responses/Complaints, and Behavioral Changes.
Each author independently read and coded the student participants' narratives based on the key terms used to describe their
experiences. Inter-rater reliability was analyzed by comparing the key term coding logs. Cohen's Kappa coefficient, a statistical
measure of inter-rater agreement, was calculated for the three main categories of key terms: Physical Symptoms, Emotional
Responses/Complaints, and Behavioral Changes. A Kappa statistic of 0.97 was attained for the Physical Symptoms category, as
it was quite simple to interpret a participant's indication that he/she experienced thirst, tiredness, headaches, or UTI symptoms. A
Kappa statistic of 0.66 was attained for the Emotional Responses/Complaints category. An explanation for lower agreement in
this area would be that participants used many different, but similar, adjectives to describe their emotional responses. For
example, words such as "unenjoyable," "terrible," and "disgusting" were used to describe the act of drinking thickened liquids.
These examples would have been coded as "unpleasant." Although lower than the first category, reliability for the Emotional
Responses/Complaints category was still substantial, according to Viera & Garrett.18 A Kappa statistic of 0.77 was attained for
the final category of Behavioral Changes. Overall, inter-rater reliability was good for the categorical data analyzed.
RESULTS
Within the narrative, 33% of the students wrote that they had thought the assignment would be fairly easy to complete. The
remaining students either provided no information regarding their preconceived impressions (56%) or thought that the
assignment would be difficult (8%). Two students (3%) considered the assignment to be an “interesting” one to complete. All but
one of the students reported a negative reaction to the assignment upon completion. Notably, all students reported a greater
understanding of thickened liquid use upon completion; most stated that they would not recommend thickened liquids unless
necessary.
Fifteen key terms were identified based on the participants most commonly reported experiences. The key terms fell into the
three main categories previously mentioned (physical, emotional, and behavioral). As shown in Figure 1, the most common
physical symptoms included feelings of thirst and fatigue, headache, and bladder changes. Additional symptoms reported by a
small number of students (6% or less) included feeling ill, hoarse vocal quality, increased effort to swallow, and bad breath.

Figure 2 illustrates the most frequently occurring emotional responses or complaints associated with the use of thickened liquids.
More than half of the students found it difficult to adhere to the thickened liquid protocol and reported a negative reaction to the
experience. Additional reactions (6% or less) included that the use of thickened liquids was expensive, restrictive, and unrealistic.
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Finally, as can be seen in Figure 3, there were notable behavioral changes that occurred during the 24 hour period. Many
students reported that they altered the manner or frequency of eating/drinking while following the thickened liquid protocol. Some
students noted a reduced ability to concentrate or focus on their work during this time frame.

DISCUSSION
Most participants reacted negatively to the experience, stating that the 24 hour period of thickened liquid intake was difficult and
unpleasant. These reactions were associated with a variety of factors, including the consistency of thickened liquids, a decrease
in the amount of liquid and food consumed, feelings of dehydration associated with reduced water intake, and a constant desire
to drink water. Several participants reported that they began to crave water once it became restricted, which is a common
phenomenon when oral intake is restricted.19
An interesting reaction to the thickened liquid intake appeared to be a reduction in cognitive abilities, at least in the area of
attentive abilities, as several students reported a reduced ability to concentrate. These symptoms were likely related to mild
dehydration associated with reduced fluid intake. Indeed, pilot data has demonstrated decreased accuracy and speed in problem
solving abilities in healthy young adults following a brief period of thickened liquid intake (Gorham-Rowan, unpublished data). As
previously noted, mild dehydration can negatively impact cognitive function in healthy individuals and would likely impact
cognition in patients with neurogenic impairments as well.14-16 Faraco et al found that dehydration disrupts cerebral blood flow in
mice, thereby contributing to changes in cognitive function and potentially increasing the brain’s vulnerability to cerebral
ischemia.20 The impact of dietary changes upon rehabilitative potential and recovery in neurogenically impaired patients is not
known and warrants further investigation.
Mild dehydration has been associated with reduced cerebral blood flow and associated ventricular enlargement as well as
alterations in blood-brain permeability and neurotransmitter function.21-23 Kempton et al reported an increase in neural activity
following dehydration in the dorsal fronto-parietal region that governs executive functions.23 However, this increase was not
accompanied by a change in cognitive function. These data suggest that the participants exerted a higher level of neural function
to maintain the pre-experimental levels. This pattern may be reflected in changes in perceived exertion in that participants may
report increased fatigue and greater effort and concentration to complete a task. 24 A similar phenomenon likely occurred in the
present study for the students who reported difficulty concentrating and greater fatigue.
An additional outcome of the study was the change in perception of the use of thickened liquids for patients with dysphagia. Prior
to initiation of thickened liquids for 24 hours, approximately one-third of the participants did not view the assignment as being
difficult. However, upon conclusion of the designated time frame, over half of the students reported that the experience was
challenging and/or unpleasant, frequently because their access to water was restricted. All students reported greater empathy for
patients with dysphagia; most of them noted that they would recommend thickened liquids only after significant consideration of
all options, for example, a free water protocol.25-27 A free water protocol includes unrestricted access to water for patients with
dysphagia who may aspirate as long as certain conditions are met, such as proper oral hygiene and relative patient mobility.
Free water protocols have been found to improve overall hydration status and quality of life in patients. 26-27 For example, one
student wrote, “I am glad that I was able to participate in the assignment because it opened my eyes to the daily struggles of
patients on thickened liquid diets and how this could lead to a multitude of health problems.” Another student commented,
“Professionals involved in decision-making for patients should try to allow patients to be on the least restrictive diet according to
their level of functioning.” This shift in thinking suggests a deeper understanding of the ramifications of such a dietary change
and can only serve to improve future clinical skills in these students and improve the quality of care for their patients.
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CONCLUSION
In this study, subjects (students) were required to consume only thickened liquids for a 24-hour period as an experiential learning
activity. The use of this hands-on learning experience appeared to enhance students’ understanding of the potential impact of
thickened liquid recommendations on quality of life in patients with dysphagia.
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